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FILLER TESTINO 
NAS8-36298 
U.S. POLYMERIC 0.E. 71108 
Filler Lot for NASA Lot # l  
1. Carbon Content, X 
QAI-5560 
2. A s h  Content, X 
PTH-71B 
SAnPtE 
tl-l #I-2 #1-3 
99.17 99.10 99.12 
NASA LOTI 1 AVERAGE 99.13 
. 005 000 0 000 
.889 .8b5 
AVO. -007 . 007 . 003 
NASA LOT+ 1 AVERAGE -006 
3. Atomic Absorption, ppm ll-1 
CTH-53B - 
(Valuer ere average of NI 3.0 





#l-2 #1-3 LOTil - - AVG. 
2. 0 1. 5 2.2 
0.0 0.0 0.5 
0.0 0.0 0.0 
0.0 0.0 0. 2 
QdE @La 
2.0 1. 5 2.8 
3a. Hoirture Content, X . 005 . 010 005 
,005 . 005 . 008 . 005 
NASA LOT+ 1 AVERAGE -008 
CTM-53B .819 
AVO. -010 
3b. Arh Content, X 
CTX-53B 
4. pH, Unitr 
ASTH Dl512 
0.000 0.000 0.000 
p.000 9.000 9.005 
AVO. 0.000 0.000 0.003 
NASA LOT# 1 AVERAGE 0.001 
4.85 4.83 4.95 - - 5.05 
AVG. 4.88 40 88 5.00 
NASA LOTt 1 AVERAGE 4.92 
5. Particle Size, microns AVG. 0 4s -36 . 38 
S. E. H. procedure Maximum -65 62 0 83 
(Average valuer mre Hinlnun .22 .17 22 
of 10 dcterminatlonr) Std. Dev -08 . 08 08 
NASA LOTI 1 AVERAGE SIZE .40 
6a. TGA, 'C at 50% LO66 
CTH-51 
750 751 749 
NASA LOTt 1 AVERAGE 750 
HITCO MAERIALS DIVISION 
Too E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 (714) 549-1 101 TWX @IO) 5951 130 FAX # (714) W2858-S2437 
6b. TGA 
CTH-31 
Page 2 of 2 
Filler 1. ot for NASA tot+ L 
7. Particle Size Dirtribution 
CTH-72 
7a. Particle Size, ~icronr 
CTH-72 
.. 
See Chartr 6A-6C 
See Chart6 7A-7C 
& . a d  tk2 11-3 . 87 . 88 . 92 
.95 . 92 . 94 .86 
NASA LOT+ 2 AVERAGE -91 
AVG. -86 
U. S. Polymeric 
Wanid H. Ourrirhi, Wancrger 
Quality Airrurrncc Department 
I 
. 1 I 1 . 1 1 I I I 1 * I 1 1 
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1. Resin Solide, X 
PTH-7C 
Page 1 of 2 
RESIN TESTING 
NAS8-36298 
U.S. Polymeric O.E. 71108 
USP-39A Resin Lot for N A S A  Lot# 1 




80. 2 80.5 
81.2 81.7 
AVG. 80.3 80.8 
LOT# 1 AVERAGE 80.6 
1.186 1.193 
LOT# 1 AVERAGE 1.190 
3. Vircoeity, Brookfield, cpe. 8 22.8.C 16,750 10,750 
PTH-14C LOTI 1 AVERAGE 17,750 
4. Gel Time, ninteec 
PTH-47B 
3:30 3:47 
LOT# 1 AVERAGE 3:39 
5. Atomic Abrorption, ppm I.i-1 e k 2  LOT1 AVO 
CTH-53B Nm 22.5 31.3 26.9 
(Veluer ere avaragee of K 0.3 0.5 0.4 
four determixamtione) Ce 5.3 5.8 5.5 
Hg 2.0 2.0 2.0 
0.0 - 0.0 Li 0.0 -
AVG. 30.0 39.5 34.8  
6. Voletilee, Gee Chromatogrrphy 
CTH-55 
Sac Chartr 6A-6B 
7.  TGA, X Weight Loee rt 9OO.C 39.1 37.9 
CTH-SI ( A I R )  LOTI 1 AVERAGE 38.5 
See Chart 7A-7B 




10. GPC, Avermge molecular vt .  
CTH-49A 
187 187 
LOTI 1 AVERAGE 187 
See Chert BA-88 
See Chert 9A-9B 
1231 1291 
LOT# 1 AVERAGE 1261 
See Chert 1 O A - 1 0 8  
HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 (714) 549-1101 TWX (910) 5951130 FAX I (714) 549-2658-5-2407 
Page 2 of 2 
I 
11. pH, u n i t e  
CTH-LB I 
12. P h e n o l  C o n t e n t ,  X 
CTH-55 Appendix 1 I 




LOT+ 1 AVERAGE 8.4 
13.89 13.96 
AVG. 13.83 14.00 
LOTI 1 AVERAGE 13.91 
$3.77 
23.4 23.8 
LOT# 1 AVERAGE 23.6 
I 14. RDS, ?linimum V i e C O e i t y ,  Cp8. Hin. Viec. .C 
I -  
CTH-57A #l-1 229 115 
#1-2 290 119 
AVG. 259 117 
See C h e r t 6  1 4 A - 1 4 B  
I 1% NHR 
Vendor procedure 
See C h a r t e  15A-15B 
U. S. Polymeric 
H m m l d  W. Quralshl, Hrnager 

















TYPICAL GAS CHROMATOGRAPH SET-UP 
ligui 
I t .  
Lippo 
Mesh 
C i r r i  
Rot ant8 t 8  r 
In  I a t  P r % x i  
R i t a  i l h i n  
GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 



























NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES, 
I t  I 
t - 
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1 
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NO TINE kkEH % L H T .  
TClTkL fiEEk= 3732851 
THF:ESHOLD= 1 
APEA REJECT= 18808 
M1t.I PK . I*IIDTH= 15 
ORIGINAL PAGE rs 









ORIGINAL PAGE IS 
r I 
i 
Rut4 T I M E :  38.88 MINUTES 
DELRY T I M E :  8 . 0 0  
CHHt4: 0 
4 1 . 7 3  lS5C358 6 . 8 1 8  2 11647 
5 3.15 2357El88 8 2 . 1 4 1  3 87114 
6 4 . 0 0  33273 1.168 4 1551  
32 21.98 16.4648 3 . 6 4 7  2 1QZGI3 
33 2 2 . 1 0  i7888C3 15.234 2 1t32'83 
TOTHL RREFi= 2869443 
THEESHOLD= 1 
M I N  P Y . W I D T H =  15 
kREP REJECT= 1QQ80 
f .  
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mRT 7A 
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ATM I & .  
o m G m ~  PAGE 1s 
T-AXIS OF POOR &ALIT~ 
SCALE, C Y i n 5 0  




SCALE, 'Win I .0  /r 
Cmcal/secI /in- 
WEIGHT, r n ~ L  
REFERENCE 
I t 4  L C U P  d S € *  
50 I O 0  150 200 250 300 35 
TEMPERATURE, OC ICHRCh 














?thud record6d in file: A:PHENDLIC.MET 
W R T  9A 
ATA FILE A: PHEN026. HDR TAKEN 09-05-1986 1 1  : 06: 32 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
Sample Name: USP39A,l-l,C=6.54 Operator Initials: J G Z  * 
Date: 09-05-1986 11:06:32 Method:PHENOLIC DATA FILE: A: PHEN026. PTS * 
Interface: 4 Cycle#: 26 Channel#r 0 Vial#: N.A. * 
'Starting Peak Width; 10 Threshold: .O1 * 
Instrument Type: EECKMAN HPLC Column Type: MICROEONDAPAE C-18 U 
Solvent Description: THF/WATER, 2:l BY WEIGHT * 
Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN * 
Detector 0: 220NM/.CJAU Detector 1: * 
Mise. Information: LENGTH=25 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tarting .~elay: 0.00 Ending Retention T i m e :  10.00 
otal Area: 175557 &rea Reject: 1000 One sample per 1.000 sec. 
ORIGINAL PAGE IS 
OF POOR QUALITY 

ORIGINAL PAGE IS 
(3E POOR QUALITY, 
I 
P FILE A:FHENOlS.HDR TAKEN 09-01-1986 13: 1 8 ~ 2 6  
cH/I\RT 9B 
-
****+I+*** eREA PERCENT REPORT ******** 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ample Name: USP39A,1-2,C=5.07 Operator Initials: J G Z  * 
ate: 09-01-1986 13:18:26 Method:PHENOLIC DATA FILE: A:PHEN019.PTS * 
terface: 4 Cycle#: 19 Channel#: 0 Vial#: N.A. * 
arting Peak Width: 10 Threshold: -01 * 
nctrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 * 
Solvent Description: THF/WFITER, 2:l BY WEIGHT * 
Operating Conditions: R.T., FLOWRATExl.5 M L / M I N  * 
Detector 0 :  220NM/.5AU Detector 1: * 
Mise. Information: LENGTH=25 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
arting Delay: 0.00 Ending Retention Time: 10.00 
R e t  Peak Area B Peak Normalized A r e a l  
Ti m e  A r e a  % L  Ht. % Height ............................................................. 
4065 2.2807 1 1019 5.202 4.0 
78141 43.8419 2 5072 100.000 15 . 4 
34258 19,2209 2 516'5 43.841 6. b 
2.03 61769 34.6565 2 5379 79.049 11.5 
i 
I




GPC CALIBRATION PLOT 
*** Calibrat ion Data *** I 
Calibrat ion Name: 
Misc Information: 
F i t  Type: 3 
Log  Mol W t  = A + Bx + Cx"2 + DxA3 i A =  2.538977 B= 2.115815 C= -.5646824 
Coeff ic ient  o f  Det.erminationo 0.9902 
Ret Time M o l  rcu l  ar Weight 
I 




6 . 0 0  570  
7.17 92 
7.  SO 72 
D= 3. COd432E-02 






1 . 964 
1 857 










18 2.8 3.0 4.0 5.0 L 0  7.8 8.8 
Retention Tire or Volume 
ORIGINAL PAGE Is 
OR PooR'QUALITY CHART 1OA 
A F I L E  A:GFC31-HDR TAKEN 08-05-1986 17:39:57 








. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sample  N a m e :  USP39A 1-1=2.68 Operator  I n i t i a l s :  GEF * 
ate:  08-05-1986 15: 00: 24 Method: DATA FILE: A:GPC31.PTS * 
n t e r f a c e :  5 C y c l e # :  3 1  Channel#:  0 V i a l # :  N.A.  * 
Starting Peak Width: 60 T h r e s h o l d :  0 * 
I n s t r u m e n t  Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 5OOA * 
S o l v e n t  D e s c r i p t i o n :  THF * 
O p e r a t i n g  C o n d i t i o n s :  T=35C FLOWRATE=2.OML/MIN * 
Detector 0: 254NM/. 1AU Detector 1: * 
Mise. I n f o r m a t i o n :  CALIBRATION/GPC * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
r t i n g  Delay: 0.00 Ending R e t e n t i o n  T i m e :  10.00 
i b r a t i o n  f i l e :  GPCPHEN 
ecular Weight D i s t r i b u t i o n  A v e r a g e s  
e l i n e  TIMES: 3.85 to 10.00 MW: 22295 t o  2 
cess TIMES: 3.85 t o  10.00 MW: 22295 t o  2 
a1 ~ r e H :  2 1  1 le8 
1231 
312 
Mn = 3.9362 
.?= * 3069 
IO76 






tlol Ut  5 4 3 2 1 8 
1% 10 1% 18 18 10 
omxvx ,  PAGE 1s 
OF POOR QUALITY 
ILE A: GFC32,HDR TAKEN 08-05-1986 17: 44~23 
I -n-+F+e-+~+e.w-** GPC REPORT -%-***-n-*** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p l e  Name: USF39A 1-;2=2.68 Operator  I n i t i a l s :  GbF * 
DCITA FILE:  AtGPC32.PTS ii 
erface: 5 Cycle#: 32 Channel#:  0 V i a l # :  N . A .  * 
r t i n g  Peak Width: 60 T h r e s h o l d :  0 * 
Column Type: ULTRASTYRAGEL SOOA * 
Solvent  D e s c r i p t i o n :  THF * 
p e r a t i n g  C o n d i t i o n s :  T=35C FLOWRATE=Z.OML/MIN * 
Detector- 0: 254NM/. 1AU Detector 1: * 








.e: 08-05-1986 15: 15: 18 Method: 
t**Y****~****************************************************************** 
is trumeist  Type: HPLC/BECKMAN 
****Y*****************************************************************~*** 
r a t i o n  f i l e :  GPCPHEN 
1 
Ending R e t e n t i o n  T i m e :  1 0. 00 t i r r g  Delay:  0.00 
ccrlar Weight D i s t r i b u t i o n  Averages 
l i n e  TIMES: 3.85 to 10.00 MW: 22295 to 2 














Wol ut 5 4 3 2 t 0 
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1 e: 
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l r a tu r  :CP 
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U. S. POLYHERIC 0. E. 71108 
WCA Fabric for NASA Lot# 1 (HITCO) 
la. Breaking Strength, lbe/ 











lb. Breaking Strength, lbs/inch, FILL 
ASTHD 1682 
PICK 14 7 
CENTER 15 9 
PLAIN - 14 12 
AVG. 14.3 9.3 
2a. Carbon Aeeay, X 
HDQAI 5560 
PICK 99.3 99.9 
CENTER 99.7 99.9 
PLAIN 99.6 99.8 
AVG. 99.53 99.07 
2b. Hydrogen AEeay, X 
HDOAI 5560 
PICK e. 01 (9  01 
CENTER <. 01 <* 01 
PLAIN . 01 <. 01 








2c. Nitrogen AEray, X 
@? HITCO MATERIALS DIVISION 
Vieual. Inepection 
QCi-102 






30 . 04 - 03 
123 
1.6487 

















e. 01 - <. 01 
. 10 . 20 . 08 . 10 . 10 - 05 -. 077 133 
See Chmrtr 3A-38 
1,6606 1 . 6345 
1.6529 1 6248 
























700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 5491101 TWX (910) 5951130 FAX # (714) 549285652437 
~~ ~~~ 
-~ 
Pege 2 of 3 
WCA Fabric for N A S A  L o t #  1 (HITCO) 
5. pH, Units 
CTH-24B 
l t l - l E  ltl-2s LOT1 AVG I Il-lS 
6.6 6.4 6.6 6.53 
6.4 6.3 6.6 6.43 
I AVG. 6.5 6.35 6.6 6.48 
~ 
6. TGA, ' C  et 50% Weight Loss SET UP# 1 SET UP# 2 
CTX-51 ( A I R )  1-1s 935 1-1E 855 
1-2s 936 
AVG. 936 
See Chert 6A-6C 
7a. Atomic Absorption, ppm 
CTM-S3B 
#l-lS Il-1E #1-2S COT1 AVG 
Ne 18 23 6 15.7 
X 1 0 0 0.3 
Ce 8 8 7 7.7 
m 1 0 1 0.7 
0 - 0.0 LA - 0 - 0 -
AVG. 28 31 14 24.3 
7b. Moisture Content, X 
CTH-33B . 025 015 . 010 . 017 
7c. Aeh Content, X 
CTM-53B 
010 020 020 -017 
8a. Filament diameter, microne, WARP 
S.E.M. (Diameter6 rre an average of 10 maaeuremente) 
AVERAGE 10.88 11.54 11. 77 11-40 
Minimum 10.00 9.95 10.10 9.9s 
Maximum 12.45 13.00 13.95 13.95 
Std. Dev 0.79 1.02 1.18 1.0s 
8b. Filament diameter, mlcroni, FILL 
S.E.H. (Diameters are an average of 10 naaeurmnentr) 
AVERAGE 10.07 
Minimum 7.95 
Haximum 13- 05 
Std. Dev 1.48 













WCA Fabric for NASA Loti 1 (HITCO) 








AVG. 30.0 29.0 







AVG. 23.0 22.0 
10a. Areal Weight re rccelved, gm/4x4 
PTW-3A 
LEFT 2.566 2.538 
RIGHT 2.578 2.566 
AVO. 2.555 2.544 
CENTER 2.520 2. s2a 
10b. Volrtilee r e  received, X 
PTW-3A 
LEFT -43 -43 
CENTER 24 .2a 
RIGHT c92 .58 
AVG. .3a .43 
10c. Weight change on Acetone reeh, X 
PTW-3A 
LEFT . 35 36 
CENTER -. 04 -. 0a 
RIGHT .31 - .43 












































.43 . 29 
.61 
.45 




Hsmld I¶. QUr~ii6h1, Weneger 
Quality Aoeurance Department 
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I PREPREG TESTING 
Page 1 of 5 
HASB-36298 
0. S. POLYHERIC 0. E. 71108 
e
lr. Reeln Content, Soxhlet, X ROLLIl ROLLIl ROLLI2 ROLLIZ 
I CTH-6D START END START END 35.8 35.3 34.9 36.3 
34.8 34.2 34.5 34.3 
35.4 34.4 34.0 34.7 
AVG. 35.3 34.6 34.5 35.1 
I NASA LOTI 1 AVERAGE 34.9 
lb. Filler Content, Soxhlet, X 14.7 14.5 14.3 14.9 
CTH-6D 14.3 14.0 14.2 14.1 
AVG. 14. 5 14.2 14.2 14.4 
NASA LOT# 1 AVERAGE 14.3 
lc. Cloth Content, Soxhlet, X 49. s 50.2 50.8 48.8 
CTH-6D 50.9 51.8 si. 3 51.6 
S- 51.5 u 51.1 
AVG. 50.2 51.2 52.4 50.5 
NASA LOTI 1 AVERAGE 50.8 
- 14.5 - 14.1 &I.& - 14.. 2 ! 
2. Volatile Content, X 3.4 2.9 3.0 3.2 
PTH-178 3.3 3.0 2.9 3.0 
AVG. 3.4 3.0 2.9 3.1 
NASA LOT# 1 AVERAGE 3.1 
3 d  L L  
3. Flow, X 
PTH-19G 1 14.3 10.2 12.1 14.6 13.7 10. e 10. 2 13.9 
AVG. 14.4 10.9 10.5 14.0 
NASA LOT# 1 AVERAGE 12.5 
15.1 Al. 7 - 9.2 13.6 
4. Reein Content, D r y  B a r i e ,  X 34.0 33.4 34.0 34.9 
PTH-16F, Type I1 33.3 33.5 33.9 34.8 
34.0 33. e 33.7 35.2 
AVG. 33. 8 33.6 33.9 35.0 
NASA LOT# 1 AVERAGE 34.0 








55 sO 35 58 
NASA LOTI 1 AVERAGE 50 
96 84 69 64 
NASA LOTI 1 AVERAGE 78 
HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 595-1130 FAX # (714) 549-2858-5-2437 
I 
I Page 2 of 5 
FH 50643 NASA LOTI 1 U.S.P. LOT# C02134 (HITCO) I 





K O  
Ca 1 
Hg 3 
Ll I TOTAL 8 
I 
I 


































ROLLlIC ROLLICl ROLLIC2 ROLLIZ 
START END START END 
2.11 2.08 1.96 1.90 
N A S A  LOTIC 1 AVERAGE 2.01 
i 
. 20 0 20 . 08 .22 
N A S A  LOT# 1 AVERAGE .17 
I 7c. Aeh Content, X 
CTH-53B 
I 8. TGA, X Weight L o s e  at S00.C 7.9 6.6 60 4 10.5 
I 
CTM-51 (Nitrogen) N A S A  LOTIC 1 AVERAGE 7.9 
Sac Chart 8A-8D 
9. DSC, OC 
CTH-S0A I 
181 183 183 182 
NASA LOT# 1 AVERAGE 182 
- 
See Chart 9A-9D 
1 10. Infrrred ( I R Z B )  Baeeline . 82 .76 . 81 83 
CTH-21C NASA LOTI 1 AVERAGE .80 
11. Environmental History 
I See Chrrt 1 0 A - 1 0 D  
Dete manufactured: 1 Hey 1986 
Packaged in: MIL-B-131 cleae I 
bag eupported in 
cardboerd carton 
Date rhlpped: 16 June 1986 In 
40.F truck 
12. Specific Gravity, Cured Unit6 ROLLIl ROLLIl ROLL#2 ROLLWt2 
ASTH D792 START END START END 
1. 422 1.424 1.425 1.425 
1. 422 1.424 1.426 I. 425 
A. 422 a. 426 L 1 426 
AVG. 1.422 10 424 1.426 1.425 















Pege 3 of 5 
F S  
13. Tensile Strength, kei, WARP 
FTHS 406-1011 
AVG. 
13b. Tensile Modulus, mei, WARP 
FTHS 406-1011 
AVG. 
130. ‘feneile Elongation, X ,  WARP 
FTHS 40C-1011 
AVO. 
14a. Flexural Strength, ksi, WARP 
FTHS 406-1031 
AVG. 






























1* 93 I. 98 1.98 2.07 
1.96 1.90 1. 94 2.02 
2.04 1.97 1.81 2.15 
1.98 1.97 1.91 2.06 
3.09 A. 89 - 1.94 2.08 
2.00 1.94 1.92 2.08 
NASA LOT# 1 AVERAGE 1.98 
1.27 1.22 1.40 1.49 
1.46 1.32 I. 28 1.52 
1.36 I. 28 1.41 1.35 
1.32 1.36 1.32 1.47 - 1.40 J. 32 
I. 36 1.31 1.35 1.46 
NASA LOT# 1 AVERAGE 1-37 
26.10 24.98 27.64 27.81 
29.19 26.36 24.02 20.41 
29.05 25.38 26.02 26.61 
28.56 27.94 24.28 24.69 
26.00 26.13 26.24 26.94 
27.69 26.72 25.49 26.33 
N A S A  LOT# 1 AVERAGE 26.56 
1.60 1.68 1.70 1.84 
1.71 1.72 1.67 1.76 
1. s9 1.58 1.66 I. 67 
1.67 1.05 I. 58 1. 80 
1.69 J.  59 - 1.59 - 1.68 
1.65 I. 68 1.64 1.75 
N A S A  LOT# 1 AVERAGE 1.68 
- 
lSn, Comprerrive Strength, k r i ,  WARP 18.07 12.34 16.10 21.49 
FTHS 406-1021 16.16 19.88 17. 12 20.82 
16.29 19.61 16.14 10.62 
20.66 11.83 15.27 20.07 
20.22 14.76 17.23 17.69 
AVO. 18.28 15.68 16.39 19.74 
N A S A  LOT# 1 AVERAGE 17-52 
Page 4 of 5 
FH 50645 NASA LOT# 1 U. S. P. LOT# C02134 (HITCO) 








Double Shear Strength, k s i  
FTXS 406-1041A 
AVG. 
Barcol Hardnees, Unite 
ASTX D-2583 
(Average of 10 determlnatione) 
Reeridual Volatilee, X 
PTW-98 
AVG. 
Resin Content, Pyrolyeirr, X 
CTH-14B 
AVG. 
Acetone Extraction, X 
CTH-18A 
AVG. 






























2. s4 2.58 2.35 2.27 
2.31 2.68 2.31 2.46 
2.44 2.68 2.42 2.56 
2.47 2.49 2.49 2.44 
2.46 2.57 2.43 2.45 
NASA LOT# 1 AVERAGE 2.48 
2.53 2.41 3.58 2.54 
61.8 61.5 62.4 63.4 
NASA LOT# 1 AVERAGE 62.3 
1.65 1.69 1.83 1.74 
1.75 1.72 1.86 1-56 
+ 1 78 - 1.83 - 1.78 
1.72 1.65 1.84 1.70 
NASA LOT# 1 AVERAGE 1.73 
31.22 32.54 32.55 32.23 
31.48 32.34 32.35 31.75 
31.49 31.69 32.08 
31.39 32.38 32.20 32.02 
NASA LOTI 1 AVERAGE 32.00 
6.50 7.69 7.09 7.49 
6.03 7.24 8.54 6.98 
7.02 7.16 6.14 6.50 
6.52 7.36 7.26 6.99 
NASA LOT# 1 AVERAGE 7.03 
-1.33 3.60 3.69 3.59 -. 80 2.87 2.73 2.07 
-1.07 3.24 3.21 2.83 
NASA LOT# 1 AVERAGE 2.05 
I Page 5 of 5 
FH 50645 NASA LOTW 1 U.S.P. LOTW C02234 (HITCO) 
21b. CTE, h / l n  -F, CrOE6 PLY ROLLIl ROLLlrl ROLLI2 ROLL#2 
PTH-6lB START END ' START END 
2.80 6.60 9.01 6.50 
4.72 10.02 4.51 6.19 
AVG. 3.76 a. 45 6.76 6.39 
I 
NASA LOTW 1 AVERAGE 6.34 
See Chert 21A-21D 
U. S. Polymeric 
Hamld H. Qurelrhl, Manager 
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U.S. Polymeric O.E. 71108 
Filler Lot for NASA Lot# 2 
PAGE 
1 . Cerbon Content .................................... 1 
2 . A6h Content ....................................... 1 
3 . Atomic Abeorption ................................. 1 
3a . Moisture Content .................................. 1 
3b . Aeh Content ....................................... 1 
I . 40 pH ................................................ 1 
5 . Particle Size. S . E . W . procedure ................... 1 
68 . TGA. 'C rt 50% Lone ............................... 1 
6 b  . TGA ............................................... 2 
7 . Pnrtlcle Size Distribution........................ 2 
7a . Particle Size. Horiba ............................. 2 
I 
CHARTS 
TGA ................................................. 6 A  . 6 C  
Perticle Size Dirtribution .......................... 7 A  . 7C 




















u s m c  = 
Page 1 of 2 
FILLER TESTING 
NAS8-36290 
U.S. POLYXERIC O.E. 71108 
Filler Lot for NA SA Lot# 2 
1. Carbon Content, X 
QAI-9560 
$AHPLE 
I2A-1 # 2 A - 2  #2A-3 
99.31 99.18 99.40 
NASA LOTI 2 AVERAGE 99.30 
2. Arh Content, X 0.0 0.0 0.0 
PTH-71B Q& !Le !LB 
AVG. 0.0 0.0 0.0 
NASA LOTi.2 AVERAGE 0.0 
3. Atomic Abeorption, ppm # 2 A - 1  i2A-2 I2A-3 
CTH-53B - - - 
(Values are rveragc of Na 7.0 7.5 9.0 
2 deterainationr), K 1.5 1.0 2.5 
Ca 2.5 1.5 2.0 
Hg 0.0 0.0 0.0 
Ll ! E A  ! B A  
TOTAL 11. 0 10.0 13.5 
3. Moisture Content, % . 041 034 . 039 
AVG. -036 027 . 042 
N A S A  LOT# 2 AVERAGE -835 
CTH-53B .831 .828 .845 
3b. Arh Content, X 
CTH-53B 
4. pH, Unit8 
ASTH Dl512 
0.005 0.000 0.015 
AVG. 0.003 0.013 0.008 
NASA LOTI 2 AVERAGE 0.008 
9.000 Q.025 9.000 
40 60 4.40 4. 50 
L5a 4.70 
AVG. 4.60 4.50 4.60 
NASA LOTI 2 AVERAGE 4.57 
5. Particle Size, alcronr AVO. . 56 . 57 . 52 
S. E. H. procedure Hmximurn .90 1.25 1.17 
(Averrge valuer are Hiniaurn -23 . 20 25 
of 20 deterainationr) Std. Dev -22 . 28 . 24 
NASA LOT# 2 AVERAGE SIZE -55 
6r. TGA, 'C at 50% Lore 
CTH-SI 
842 850 857 









HITCO MATERIALS DIVISION 




















Page 2 of 2 
Filler L ot for WA SA 1.0 tt 2 
See Chrrtr 6A-6C 
7. Pmrtiole Sire Distribution SH Chartr 7A-7C 
CTW-72 
7. Pmrtiale Size, rlcrone 9 2 A - 1  92A-a taA-3 
CTH-72 86 . 97 . 95 
,85 J.08 .92 
AVG. e 8 6  1.02 .94 
NASA LOTI 2 AVERAGE -94  
U. S. Polymeric 
H m r i d  W. Ourairhi, Wmnrger 
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U.S. Polymeric O.E. 71108 
USP-39A Resin Lot for N A S A  Lot# 2 
1. Resin Sollde, X 
PTW-7C 
2. Specific Gravity @ 25.C 
PTW-29C 





AVG. 78.9 79.2 
Lot# 2 AVERAGE 79.1 
1.189 1. 193 
Lot# 2 AVERAGE 1.191 
3. Viecoeity, Brookfield, cpe. @ 22.8.C 17,400 16,800 
PTW-14C Loti 2 AVERAGE 17,100 
4. Gel Time, n1n:rrec 
PTW-47B 
5. Atomic Abeorption, ppm 
CTW-53B 
(Valuee are averagee of 
four determinmtions) 
6. Volatllee, Gam Chromatogrephy 
CTW-55 
7. TGA, X Weight LOBS at 500.C 
CTH-51 (AIR) 




10. GPC, Average molecular vt. 
CTW-49A 
4:OO 4:20 
Lot# 2 AVERAGE 4:lO 
x2-1 x2-2 
No 25.0 20.8 
K 1.0 0.5 
Ca 7.5 7.0 
wg 2.0 2.0 
Ll 0.0 - 0.0 
AVO. 35.5 30.3 
See Chert6 6A-6B 
39.4 38.2 
Lot# 2 AVERAGE 38.8 
See Chart 7A-78 
190 189 
Lot# 2 AVERAGE 190 
See Chart 8A-8B 
See Chart 9A-9B 
1800 1631 
Lot# 2 AVERAGE 1716 








HITCO MATERIALS DIVISION 




















ll. pH, unite 
CTH-1B 
12. Phenol Content, X 
CTH-55 Appendix 1 
Page 2 of 2 
USP-39A Resin Lot for NASA LotX 2 
13. Chang’6 Index, 11. 
CTH-SB 





8.4 8. 5 
Lot# 2 AVERAGE 8.5 
13.29 13.65 
12.94 13.31 
AVG. 13.12 13.48 
Lot# 2 AVERAGE 13.30 
23.6 23.8 
LotX 2 AVERAGE 23.7 
Hin. Viec. *C 
12-1 172 114 
#2-2 124 114 
AVG. 148 114 
See Chertr 14A-14B 
See Charte 15A-15B 
U. S. Polymeric 
H a m i d  H. Quraishi, Manager 
Quality Aesurence Department 


















Opera to r .*. 
Eo I unn 
length 
D i r .  ,* 
l i q u i d  Phase 
I t .  
SiJppo 
Mesh 
C i r r i  
R o t  ame t e r  
In I e t  Press& p s i  g 
Rate 30 mt/min 
0s tr + 
Detector 
Vol tage 
Senti  1. 
f l o w  Rater, n l h i n  
Hydrogen Ai r z  
Scr venge 
S p l i t  
F i n a l  
Concn. 
GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 



























NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES, 
I t  -- 
i i '  IWIL F ~ L L  SCFILE MI,!. = 1986 68 
.a75 3 358 
1 . 5 5 3  2 11d67 
4 . 9 4 8  2 11452 
81.788 3 30562 
.I49 4 25 1 
. 1 4 1  4 417 
.185 4 182 
.165 4 1 i Z  
ORIGINAL PAGE IS CHART 6A 
OK .POOR QUALIT% 
VEFTI CAL SCALE FFCTOR . 1 X 
i 
a s =  P- 
I 
- -- 15 1 1 . 7 8  13778 .348 3 I' b f 
74  21.815 68868 1.678 2 
3 5  2 2 . 8 8  357'868 8 . 8 2 1  2 14615 
TOTAL HRER= 4856818 
THPESHOLD= 1 
W I N  fl:. WIDTH= 15 
A R E A  F:EJECT= 188613 
WRT 6B 
,I ORIGINAL PAGE IS 
C I  
L I  
TOTfiL RREH- 44451524 
THF'EShOLD= 1 
MI).:, Ft:. WIDTH= 15 
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PART NO. 990088 
0 PER AT O R  
SAMPLE: 
, OC/rnin 2 0 
SHIFT, in- - / o  * 
I 
Cmcel/secl /in- 
WEIGHT, rnQ b , r  
REFERENCE 
0 50 I00 150 200 250 300 35 
















FLOW RATE I I- 
E 
, . , l , i , , i . , , , , , , 1 , , . , I  I . , , , . , . , . I , ,  . , . , . , , . , , , , /  
CMRT 8B 
DTA-DSC 
SCALE. 0 c/inL&& 
Cmcel/secI /in- 
I /  
, , : , , , I  I .  , , , , , , I .  
0 50 100 150 200 250 300 3 E  
TEMPERATURE, O C CCHROI 
CHART 9A 
DATA FILE A:PHENOZO.HDR TAKEN 09-01-1986 15:13:56 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Sample Name: USP39A,2-1,C=5.555 Operator I n i t i a l s :  JGZ 
Y Date: 09-01-1986 15:13:56 Meth0d:PHENOLIC DATA FILE: A: PHENOX). PTS 
* Interface: 4 Cycle#: 20 Channel#: 0 V i a l # :  N.A.  
* S ta r t i ng  Peak Width: 10 Threshold: -01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Instrument Type: BECEMAN HPLC Column Type: MICROBONDAPAK C-18 
* Solvent Descript ion: THF/WATER, 2:l B Y  WEIGHT 
* Operating Conditions: R.T., FLOWRATErl.5 ML/MIN 
* Detector 0: 220NM/.SAU Detector 1: 
* Mise. Information: LENGTH=25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S ta r t i ng  Delay: 0.00 Ending Retention Time: 10.00 
PI: Ret 
No. Time 
Peak Area B Pea): Normal i r e d  Area/ 
Area % L  Ht. % Height 
1. 0.73 2256 1.2208 1 562 2.392 4.0 
2 1.82 94314 51.0355 2 5417 100. 000 17 . 4 
3 1.97 29598 16.0160 2 5094 31 . 382 5.8 
4 2.07 58633 31.7278 2 5278 62.168 11.1 











. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Date: 09-05-1986 11:31:38 Method:PHENDLIC DATA FILE: A: PHEN027. FTS 
* Interface: 4 Cycle#: 27 Channel#: 0 Vial#: N.A. 
* Starting Peal: Width: 10 Threshold: -01 
***************************************************************************~*U 
* Instrument Type: BECKMAN HPLC Column Type: MICROHONDAPAK C-18 
Solvent Description: THF/WATER, 2 : l  BY WEIGHT 
I * Samp 1 e Name: USP39A, 2-2, C=6.99 Operator Initials: J G Z  
1 Operating Conditions: R.T. ,  FLOWRATE-1.5 MLIMIN Detector 0: 220NM/.5AU Detector 1: 
Misc. Information: LENGTH=25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Starting Delay: 0.00 Ending Retention Time: 10.00 
Total Area: 182750 Area Reject: 1000 One sample per 1.000 sec. I 
I 
t 
QRIGINAI; PAGE IS 
OF POOR Q u a m  
8'3 
8'3 













*** Calibration Data *** 
Calibration Name: 
Misc Information: 
- -  F i t  TYPQ: 3 . .  
Log Mol W t  = A + Bx + CxA2 + Dx*3 
A= 2.533977 B= 2.115815 C= -.5646824 D= 3. COC432E-02 
Coe f f i c i ent o f  De t.er m i  na t i on: 
R e t  Time Molecular Weight Log Mol Wt 















Log no1 ut 6PC CALIBRATION PLOT 1 
2.8 3.8 4.1 5.e (.e 
Retention Tire or Volume 
7. e 8.8 
I . -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Instrument Type: HFLC/BECEMAN Column Type: ULTRASTYRQGEL 5OOA 
Solvent Description: THF * 
* Operating Conditions; T=35C FLOWRATE=2.0ML/MIN * 











no1 ut 5 4 3 2 1 B 
1% 1% 1% 1% 1% 1% 
CHART 1OB 
) ,I A F I L E  A:GPC34.HDR TAKEN 08-05-1986 17:50:20 
****+?**-+e GpC REPORT ******** 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* S a m p l e  Name: USP39A 2-2=2.68 O p e r a t o r  I n i t i a l s :  GEF * 
ate: 08-05-1986 16:04:45 Mothod: DATA FILE: A: GPC34.  PTS * 
j n t e r f a c e :  5 C y c l e # :  34 Channe l# :  0 V i a l # :  N . A .  * 
S t a r t i n g )  F e a k  Width: 60 T h r e s h o l d :  0 u- 
I n s t r u m e n t  Type: HPLCIBECKMUN Column Type: ULTHASTYHAGEL 5 0 0 A  * 
S o l v e n t  D e s c r i p t i o n :  THF * 
O p e r a t i n g  C o n d i t i o n s :  T=35C FLOWRATE=2.0ML/MIN * 
Detector 0:  254NM/ .  1AU Detector 1: * 
Mise. I n f o r m a t i o n :  CALIBRATION/GPC * 





. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
r t i n g  Delay: 0.00 E n d i n g  R e t e n t i o n  Time: 10. 00 
i b r a t i o n  f i l e :  GF'CPHEN 
e l i n e  TIMES: 3.85 t o  10.00 MW: 22295 to 2 
ce55-  -TIMES: 3.85 t o  10.00 MW: 22295 to 2 


















ti01 Ut 5 4 3 2 1 8 



































1 d  
, t w 
t 0 
I < v  > 3SIOd w13 
I c) 
._ . . .. -. - .  
e and Time : Friday, fiL1quE.t 15, 1986 - 12:30:37 
p e r a t i n g  Mode : D Y N W ? I C  
le, Type : CURE 
I 
I 
0RIGlNA.L PAGE 1s 















?SG FIIJGERFRINT VISCESSITY PRDFILE LISP 34A RESIN NASA LDT2-2 
and  Time : F r i d a y ,  A U ~ U E . ~  15, 1486 - 13:50:53 
a 
N o d e  : DYNAMIC 
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u s m r i c  FABRIC TESTINO 
NAS8-36298 
U.S. POLYHERIC O.E. 71108 
WCA Fabric for N A S A  Lot# 2 (HITCO) 






AVO. 540 3 






2a. Carbon Aeeay, X 

















3. Vieual Inrpectlon 
QCi-102 

















































l o  6379 1 6827 

























1 -  - 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 5491101 'Twx (910) 595-1130 FAX # (714) 549285652437 
Pege 2 of 3 
I 
5. pH, Unite 
CTH-24B 
#2-1S #2-1E COT2 AVG 
6.3 6.7 6.50 
6.3 6.8 6.55 
AVG. 6.3 6.75 6.53 
6. TGA, ' C  ot 50% Weight Lor8 SET UP# 1 SET UP# 2 
CTW-51 ( A I R )  12-1s 943 12-1E 868 
See Chart 6A-6B 
7a. Atomic Abeorption, ppm 
CTM-53B #2-1S 12-1E COT2 AVG 
Ne 27 19 23.0 
K 0 0 0.0 
Ca 0 8 8.0 
ug 0 0 0.0 
Li - 0 0 - 0.0 -
AVG. 35 27 31.0 
7b. Uoietura Content, X 
CTW-53B 
7c. Ash Content, X 
CTH-538 
. 025 . 015 . 020 
. 010 . 030 . 020 
8e. Filement diometcr, microne, WARP 
S.E.H.  (Dimmeterr are on mverage of 10 measurements) 
AVERAGE 10.28 10.63 10.45 
Maximum 14.55 11-88 14.55 
Std. Dev 1.81 0.7s 1.36 
Minimum 8.00 9.25 a. 00 
8b. Filament diameter, microns, FILL 




Std. Dev 0.97 
9a. Thread Count, par Inch, WARP 
PTH-SA 
12-1s 12-1E COT2 AVG 
29 29 29 
29 29 29 
30 29 29.5 
29 29 29 
29 29 29 
AVG. 29.2 29.0 29.1 

















9b. Thread Count, per inch, FILL 
PTM-SA 
12-1s 12-1E LOT2 AVG 
22 22 22 
22 22 22 
22 22 22 
22 22 22 
22 22 22 
22.0 AVG. 22.0 22.0 
10a. Areal Weight ae received, gm/4x4 
PTM-3A 
LEFT 2.446 2.539 2.493 
CENTER 2.416 2.511 2.464 
2.508 
AVG. 2.444 2.532 2.408 
RIGHT 2.469 2.546 
10b. Volatiles as received, X 
PTH-3A 
LEFT .70 . si . 60 
CENTER .46 . 44 .45 
RIGHT - . 04 .84 .64 
AVG. . 40 . 33 .36 
10c. Weight change on Acetone rarh, X 
PTM-3A 
LEFT .sa -28 . 43 
CENTER . 00 .04 .02 -. 12 - 0  14 
AVG. . 14 .07 .10 -. 16 RIGHT 
U. S. Polymeric 
Hanid ll. Ourairhi, Wanager 
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Resin Content. So%hlet ............................ 1 
Filler Content. Soxhlet ........................... 1 
Cloth Content. Soxhlet ............................ 1 
Volatile Content .................................. 1 
Resin Content. Dry Besis .......................... 1 
Tack .............................................. 1 
Gel Time .......................................... 1 
Atomic Absorption ................................. 1 
Moisture Content .................................. 1 
Ash Content ....................................... 2 
TGA ............................................... 2 
DSC ............................................... 2 
Infrared (IRZB) Baseline .......................... 2 
Environmental History ............................. 2 
Specific Gravity .................................. 2 
Tensile Strength .................................. 2 
Tensile Modulus ................................... 2 
Tensile Elongation ................................ 2 
Flexural Strength ................................. 2 
Flexural Modulue .................................. 3 
Compreseive Strength .............................. 3 
Compressive nodulus ............................... 3 
Double Shear Strgngth ............................. 3 
Barcol Herdnese ................................... 3 
Residual Voletilee ................................ 3 
Resin Content. Pyrolysis .......................... 3 
Acetone Extraction ................................ 3 
CTE. with ply ..................................... 3 
CTE. crossply ..................................... 4 
F1OV .............................................. 1 
TGA .................................................... 0 A  
DSC .................................................... 9 A  
Infrared (IRZB) Baseline ............................... 10A 
CTE ................................................... 2 1 A  
us-c - Page 1 of 4 .  PREPREG TESTING NAS8-36298 
U, S. POLYMERIC 0. E. 71108 
FH 50645 NASA LOT# 2 U. S. P. LOT# D09279 (HITCO) 
la. Resin Content, Soxhlet, X 
CTH-6D 
AVG. 
lb. Filler Content, Soxhlet, X 
CTH-6D 
AVG. 
IC. Cloth Content, Soxhlet, X 
CTH-6D 
AVG. 
2. Volatile Content, X 
PTH-17B 
AVG. 
3. Flow, X 
PTH-19G 
AVG. 
4. Resin Content,  Dry bade, X 
PTM-l6F, Type I1 
AVG. 
5. Tick, lbe 
PTH-60 
6,  G e l  Tine, racondr 
PTH-20E 
7.. Atomic Absorption, ppm 
CTH-53B 






















3 A  
3.5 
1% 0 
















HITCO MATERIALS DIVISION 





7c. Arh Content, X 
CTH-53B 
8. TGA, X Weight Loee et 500OC 
CTH-51 (Nitrogen) 





Infrared (IRZB) Beeeline 
CTH-21C 
Environmental Hietory 





See Chmrt BA 
Firet Temp 184 
See Chert 9 A  
0 82 
See Chert i 0 A  
Date manufactured: 30 Hay 1986 
Packaged in: HIL-B-131 C l a s s  I 
beg eupported in 
cardboard carton 
in 40OF truck 
Date rhlpped: 14 June 1986 
AVG. 
13a. Teneile Strength, kri, WARP 
FTHS 406-1011 
AVO. 
13b. Tensile Hodulue, mei, WARP 
FTHS 406-1011 
AVG. 
13c. Tensile Elongation, X ,  WARP 
FTHS 406-1011 
AVG, 






























Page 3 of 4 
FH 5064J NASA LOT# 2 U.S.P. LOTI D09279 (HITCO) 
14b. Flexure1 Hodulue, rei, WARP 
I FTHS 406-1031 
AVG. 




15b. Compreesive Hodulue, mei, WARP 
FTHS 406-1021 
1 
r 16. Double Shear Strength, kei 
I FTWS 406-1041A 
17. Barcol Hardneee, Unite 
ASTH D-2583 
(Average of 10 deternlnatione) 
18. Residual Volrtilem, X 
PTW-98 
19. Reein Content, Pyrolyeie, X 
CTH-14B 
i 
20. Acetone Extraction, X 
CTH-18A 













































See Chart 21A 
U. S. Polymeric 
Hamld ?¶. Quraiehi, ltaneger 
Quellty Arreurance Department 
~~ ~ 
CHART 8A 
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Chart 21A1 
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. !  
.. 
-. t 
. . D  
W I  
. 
\ 
d l  I 
Chart 21A2 
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U.S. Polymeric O.E. 71108 
Filler Lot for NASA Lot# 3 
PAGE 
Carbon Content.................................... 1 
Aeh Content....................................... 1 
Atomic Abeorption........,. 1 
Moisture Content.................................. 1 
Ash Content..............,....,,.................... 1 
pH.........................~...................... 1 
Particle Size, S. E. M. procedure. . . . . . .. . . . . . . . . . . . 1 
TGA, 'C et 50% LO~6....~...........0..0000..00.0.0 1 
T G A ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ o o o ~ ~ o o ~ ~ ~ ~ ~ ~ o ~ ~ ~  2 
Particle Size D i r t r i b u t i o n . . . . . . . . . . . . . . . . . . . . . . . .  2 
Particle Size, H o r i b a . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
CHARTS 
1. Carbon Content, X 
QAI-5560 





U.S. POLYMERIC O.E. 71108 
Page 1 of 2 
SAHPLE 
# 3 A - 1  I3A-2 #3A-3 
99.40 99.32 99.44 
NASA LOTI 3 AVERAGE 99.39 
0.000 0.000 0.000 
9.000 9.000 9.005 
AVG. 0.000 0.000 0.002 
NASA LOTI 3 AVERAGE 0.001 
Atonic Absorption, p p m  #3A-1 
CTH-S3B - 
(Valuee are average of Na 6.0 





#3A-2 #3A-3 LOTI3 - - AVG. 
6.0 6.0 6.0 
I. 0 2.0 1.8 
2.5 2.0 2.3 
0.0 0.0 0.0 
!La 8.8 
10.2 9.5 10.0 
!B& 
3r. Hoieture Content, X .010 . 015 0.000 
!UEw 
0.000 
.828 . 018 CTH-53B .885 AVG. -008 
NASA LOTI 3 AVERAGE e008 
3b. Ash Content, X 
CTM-33B 
4. pH, Unitr 
ASTH D1512 
. 02s . 000 000 
000 
.825 
NASA LOT# 3 AVERAGE -010 
.B1B .888 
AVG. e 0 2 5  005 
4-60 4.75 4.85 
AVGe 4-88 4.70 4.82 
NASA LOTI 3 AVERAGE 4.83 
adz 4.80 4d!k 
5. Particle Size, nicronrr AVO. . 31 . 51 . 42 
S. E. n. procedure Haximum -99 80 8s 
(Average valuae are Hininusl -20 18 15 
of 20 detcrninationr) Std. Dev -23 20 17 
NASA LOT# 3 AVERAGE SIZE -48 
6a. TGA, -C rt 50% Lo66 
CTH-S1 
864 860 850 
NASA LOTI 3 AVERAGE 858 
HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 Twx (910) 595.1130 FAX # (714) 54928565.2437 
Pmge 2 of 2 
6b. TGA 
CTH-51 
Filler L ot f o  r NASA Lot# 3 
See Chartr  6A-6C 
7. Pmrticle Size Dlmtribution See Chart6 7A-7C 
CTH-72 
78. Particle S i t e ,  ricronr 9 3 A - 1  f 3 A - 2  t 3 A - 3  
CTH-72 09 94 -09 
00 
NASA LOT# 3 AVERAGE 009 
.83 ,86 94 
AVO. 092 . 00 
U. S. Polymeria 
H m m i d  I¶. Ourairhi, Hmnager 
Oumllty Amaurrnce Department 
CHART 6A 
P'"" /u 
1 1 '  8 ' I 
CHART 6B 
ORIGINAL PAGE IS 
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USP-39A Resin Lot for NASA Lot# 3 
. PAGE 
Resin  solid^...................................... 1 
Specific Gravity .................................. 1 
Brookfield Viscosity .............................. 1 
Atomic Absorption ................................. 1 
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TGA ............................................... 1 
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GPC .................................................... 10A 
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U.S. Polymeric O.E. 71108 
JJSP-39A Reein Lot for NASA Lot# 3 








3. Viecoeity, Brookfield, cprr. 8 22. Bo C 15,000 
PTM-14C 
4. Gel Time, ninteec 
PTM-47B 
5. Atomic Abeorption, ppm 
CTM-53B 
(Valuee are averagee of 
four determlnat~one) 
6. Voletilee, Gee Chromatogrephy 
CTM-55 
7. TGA, X Weight Lore at 500.C 
CTM-51 (AIR) 




10. GPC, Avarege molecular vt. 
CTM-49A 
11. pH, units 
CTM-1B 
4:22 






See Charte 6 A  
39.9 
See Chert 7 A  
185 
See Chart 8 A  
See Chert 9 A  
1932 
Bee Chert  1 0 A  
0.2 
Pege 1 of 2 
J HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) w - 1 1 0 1  TWX (eio) 5951130 0 FAX w (714) ~ - 2 m a m ~ 7  
P s g e  2 of 2 
12. Phenol Content, X 
CTH-55 Appendix 1 
USP-39A Reeln Lot for NASA Lot# 3 







14. RDS, Minimum Viscosity, cps. Win. V i e c .  
CTM-57A #3-1 175 ! 
See Cherts 1 4 A  
I 15. NHR 
Vendor procedure 
See Chart6 1 5 A  
U. S. Polymeric 
- *C
111 
Harnid M. Ouraishi, Manager 










TYPICAL GAS CHROMATOGRAPH SET-UP 
opera to r 
Co I umn 
Liquid D ia .+zzz  Phase 




C i r r i  
Rot am8 te  r 
I n I e t  P re*-i
Rata .36 W i i R  
GAS CHROMATOGRAPHY STANDARD SOLVENT 
















Senti 1 .  
Hydrogen hn. i i  r s  
Sca renge 
flow Rates. rl/min 














NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
1:. RET PEAK f7F:Efi E: PERK 
0 . T I ! IE  flkEA :; L HT . 
liL1t.l T I M E :  38.Cl8 MINUTES 
DELRY TIME. 0 . 8 8  
CHRH- 8 
TCtTftL AREA= 'i596531 
THPESHOLD= 1 
M I H  P t ~ . l J I D T I i =  15 





























0 0  
d d  
U 
- -  _pa__ I .- 
a 
ORIGINAL ?AGE IS 
QF POOR QU&Jl"Yi PART NO. 9500 88 
I I 
CALE, OC/in- 




ATM k@ IFT. in- 
FLOW RAT 
DTA-DSC 
SCALE, o c / i n I l O l f j X ,  
WEIGHT, m g L  
Cmcal/secl /in.- 
, : , , , , . , . . , , . , . ' 1 , . / , , , , , , , , . , , , , , . , , , , . , , . / , , , , : , . .  , . , . , , , , '  , , I  I , ,  
## 
' &ATA FILE A: F"EN028. HDR TAKEN 09-05-1986 1 1  : 46: 23 
******** AREG PERCENT REPORT -+c.***3c-*** r 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Operator I n i t i a l s :  J G Z  * Samp 1 e Name: USP39A, 3- 1 , C=6.93 
Date: 09-05-1986 11:46:23 Method:PHENDLIC DATA FILE: A:PHEN028.PTS * 
Inter face:  4 Cycle#: 28 Channel#: 0 Via l#:  N.A.  * 
* S t a r t i n g  Pea): Width: 10 Threshold: -01 * 
Instrument Type: EECKMAN HF'LC Column Type: MICROBONDAPAK C-18 * 
* Solvent Descr ipt ion:  THF/WATEH, 2:l B Y  WEIGHT * 
Detector 0: 220NM/. SCSU Detector 1: * 
I 
c 
I S t a r t i n g  Delay: 0.00 Ending Retent ion Time: 10.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*I Operating Conditions: H.T., FLOWRATE=l.S ML/MIN 
I #  Mise. Information: LENGTH=25 * 
;INo= . Time 
............................................................................... 
Pk Ret feak Area B Peak Normalized Area/ 
A r e a  % L  Ht. x Height - -  ................................................................ 
2 1.78 89260 53.0494 2 5100 100.0<)0 17.5 
25796 15.3310 2 4619 28.899 5.6 I 4 2.03 53203 31.6196 2 4863 59.604 10.9 






























GPC CALIBRATION PLOT 
*** Cal ibrat ion Data *** 
Calibrat ion Name: 
Misc Information: 
- F i t  Type: 3 . .  
Log Mol W t .  = A + Bx + Cx"2 + Dx*3 
4= 2.538977 B= 2.115815 C r  -05646824 D= 3. COC432E-02 
Coeff ic ient  o f  Deberminationr 0.9902 




5 0  09  





























2.8 3.8 4.0 5#9  6.9 7#9 8.8 
Retention Time or UoIlue 
ORIGINAL PAGE rs 
OE POOR QUALITY 
CHART 104 
1 FILE A: GPCS5.HDR TAKEN 08-05-1986 17: 53:34 
-W--WkYU+*-W+*-)c GPC REFORT **-+C****-M- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
tmple Name: USF'39A 3-1=2.68 Operator I n i t i a l s :  GEF * 
DATA FILE: A: GFC35. FTS * rte: 08-05-1986 16:21:21 Method: 
r ter face:  5 Cycle#: 35 Channel#: 0 V i a l # :  N.A.  * 
. a r t i n g  Peal:: Width: 60 Threshold: 0 * 
nstriiment Type: HPLWEECKNAN Col Limn Type: ULTRASTYRAGEL 5 O O A  * 
Solvent  Descr ip t ion:  THF * 
Detector  0: 254NM/. 1AU Detector  1: * 
M i  SC. Inf or mat i on: CALIBRATI ON/GPC * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b r a t i o n  f i le:  GPCPHEN 
t u I a r  Weight D i s t r i b u t i o n  Averages 
I l i n e  TINES: 3.85 t o  10.00 MU: 22295 t o  2 
less TIMES: 3.85 t o  10.00 MU: 22295 to 2 







i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* toperating Condit ions:  T=35C FLOWRATE=2.OML/MIN 
I 
t i n g  Delay: 0.00 Ending Retent ion  Time: 10.00 
I 
2 Area Log no1 U t  VS. hreax-Cum2 
2.7 
I 
Wol ut 5 4 3 2 i 8 
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Cerbon Assay ...................................... 1 
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pH ................................................ 1 
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CHARTS 
Vi8uel Inspection ....................................... 3 A  
TGA ..................................................... 6 A  
u s m c  
Page 1 of 3 
FABRIC TESTING 
NAS8-36298 
U.S. POLYMERIC O.E. 71108 
WCA Fabric for N A S A  Lot# 3 <HITCO) 
la. Breaking Strength, lbs/in, WARP #3-1S 




lb. Breaking Strength, lbr/in, FILL 




2a. Carbon AsSay, X 
WDOAI 5560 
2b. Hydrogen Aseay, X 
WDOAI 5560 
2c. Nitrogen Assay, X 
WDQAI 5560 
3. Visual Inepection 
QCi-102 
4. Specific Gravity, Unite 
PTM-84 






PICK <. 01 
CENTER . 01 
PLAIN - e. 01 
AVG. EST -004 
PICK - 2  
CENTER . 04 
e. 0s 
AVG. EST -08 
PLAIN 
See Chart 3 A  
1.6247 
1 . 6975 





6. TGA, -C at 50% Weight Loss SET UP #l 
CTH-51 (AIR) 13-1s 951 
%TCO MATERIALS DIVISION 
See Chart 6 A  
, 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 5491101 Twx (910) 5951130 FAX I(714) 5492858-52437 
Page 2 of 3 
WCA Fabric for N A S A  Lot# 3 (HITCO) 
7a. Atomic Absorption, ppm 
CTM-53B 
7b. Moisture Content, X 
CTH-53B 
7c. Ash Content, X 
CTW-53B 
Be. Filament diameter, microne, WARP 
S. E. M. procedure 
(diameters are an average 
10 re~surcsente) 
ab. Filament diameter, nicrone, FILL 
S. E. I¶. procedure 
(diameter6 are an average 
of 10 measurements) 





































10a. Areel veight a6 received, gm/4x4 




10b. Voletiles a6 received, X 
PTM-3A LEFT . 20 





















Pege 3 of 3 
WCA Fabric for NASA Lot# 3 (HITCO) 
10c. Weight Change on Acetone Weeh, X t3-1S 
PTH-3A LEFT 04 




U. S. Polymeric 
Hemid tf. Qureiehi, Manager 
Quality A66UrenCe Department 
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Flor .............................................. 1 
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Ash Content ....................................... 2 
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DSC. .............................................. 2 
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Environmental History ............................. 2 
Tensile Strength .................................. 2 
Tensile nodulus ................................... 2 
Tensile Elongation ................................ 2 
Flexural Strength ................................. 2 
Compressive Strcngth .............................. 3 
Compressive Modulus ............................... 3 
Double Sheer Strength ............................. 3 
Bercol Herdness ................................... 3 
Residual Volatile8 ................................. 3 
Resin Content. Pyrolysis .......................... 3 
Acetone Extraction ................................ 3 
CTE. with ply ..................................... 3 
Specific Gravity .................................. 2 
Flexural nodulus .................................. 3 
CTE. croesply ..................................... 4 
CHARTS 
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U S M C  
Page 1 of 4 
PREPREG TESTING 
NASB-36298 
U. S. POLYHERIC 0. E. 71108 
FH 50643 NASA LOT# 3 U.S.P. LOTI C02137 (HITCO) 
la. Resin Content, Soxhlet, X 
CTH-6D 
lb .  Filler Content, Soxhlet, X 
CTH-6D 
lc. Cloth Content, Soxhlet, X 
CTH-6D 
2. Volatile Content, X 
PTH-17B 
3. Flow, X 
PTH-19G 
4. Resin Content, Dry basis, X 
PTH-l6F, Type I1 
5. Tack, l b e  
PTH-80 
6. Gel Time, eeconde 
PTH-20E 
7a. Atomic Absorption, ppm 
CTX-53B 
7b. Hoierture Content, X 
CTH-S3B 















L B  
AVG. 2.9 
12.0 






















v 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 Twx (910) 5951130 FAX I(714) 549-2856-5-2437 
Page 2 of 4 
FH 50643 NASA LOTW 3 U.S.P. LOTW C02137 (HITCO) 
7c. Ash Content, X 
CTH-53E 
I 
I 8. TGA, X Weight Lose 
CTH-51 (Nitrogen) 
I 9. DSC, 'C 
I CTH-50A 
at 5000 C 
1 10. Infrared (IRZB) Baeeline 
CTH-21C 
11. Environmental Hi6tOry 
1 12. Specific Gravity, Cured, Unite 
ASTH D792 
1 13a. Teneilc Strength, kei, WARP 
FTHS 406-1011 
13b. Tensile Modulus, nei, WARP 
FTHS 406-1011 
13c. Tensile Elongation, X ,  WARP 
I FTHS 406-1011 
1 





See Chart 8 A  
Firet Temp 182 
See Chart 9 A  
.82 
See Chart 10A 
Date manufactured: 2 Hay 1986 
Packaged in: MIL-E-131 Claee I 
bag supported in 
cardboard carton 
in 40.F truck 





























I Page 3 of 4 
FU 5064J NASA LOT# 3 U.S.P. LOT# C02137 (HITCO) 







15a. Conpreoeive Strength, kei, WARP 
FTMS 406-1021 
1 15b. Compreeeive Hodulue, nei, WARP FTHS 406-1021 
16. Double Shear Strength, kel 
I FTUS 406-1041A 
17. Bercol Hardneee, Unit6 
ASTU D-2583 
(Average  of 10 detcrnlnatlonr) 
18. Residual Volatllee, X 
PTW-98 
1 19. Reein Content, Pyrolyrie, X CTII-14B 
20. Acetone Extraction, X 
I CTH-18A 





































Page 4 of 4 
FH 50645 NASA LOT# 3 U.S.P. LOT# C02137 (HITCO) 
I 21b. CTE, in/in *F Cross PLY I PTH-61B 
AVG. 




U. S. Polymeric 
Hamid H. Quralehi, Manager 
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Page 1 of 2 
FILLER TESTING 
NAS8-36298 
U.S. POLYHERIC O.E. 71108 
Filler tot for NASA Lot# 4 
1. Cerbon Content, X 
QA I - 5560 




99.75 99.57 99.17 
NASA LOT# 4 AVERAGE 99.50 
.005 . 000 . 010 
AVG. 0013 . 008 . 008 
NASA LOT# 4 AVERAGE -010 
.821 .815 .885 
3. Atomic Absorption, ppm #4-1 
CTH-53B - 
(Valuee are average of Na 2.0 








0. 5 1.5 
1.0 0.0 
!B& ! a A  
5.5 3.5 
- 7 
3a. Xoieture Content, X 0.018 0.005 0.010 
CTH-53B 9.030 0.015 0.015 
AVO. 0.024 0.010 0.013 
NASA LOT# 4 AVERAGE 0.016 
3b. Aeh Content, X 
CTH-S3B 
4. pH, Unite 
ASTX D1512 
0.005 0.005 0.000 
9.000 9.005 Qdwa 
AVO. 0.003 0.00s 0.000 
NASA LOTI 4 AVERAGE 0.003 
4.70 4.80 4.80 
4 a a  LBa 4.65 
AVO. 4.75 4.82 4.72 
NASA LOTI 4 AVERAGE 4.76 
5. Particle Size, micronlr AVG. 42 . 38 . 43 
(Average valuee are Hinirum .20 . 20 23 
of 10 determinatione) Std. Dev .08 . 0s 08 
S. E. H. procedure Maximum -56 . 73 . 70 









6a. TGA, .C rt 50% Loee 
CTH-51 
701 688 697 
NASA LOTI 4 AVERAGE 695 
HITCO MATERIALS DIVISION k 100 E. DYER ROAD, SANTA ANA, CMlFORNlA 92707 (714) 5481101 TWX (910) 595-1130 FAX # (714) 5492858-5-2437 
Cb. TGA 
CTM-SI 
Page 2 of 2 
Filler Lot for  NASA L ot# 4 
7. Particle Size Dirtribution 
CTW-72 
7a, Particle Size, microno 
CTW-72 
See Chartr 6 A b C  
See Chartr 7A-7C 
14-1 t4-2 94-3 
.94 
0 94 79 90 
0 94 
NASA LOTI 4 AVERAGE -89 
& LeL 
AVG, .94 80 
U, 6, Polymeric 
Hamid ?I, Qurairhi, Xanager 
Quality AU8UrmnCe Depmrtment 
CHART 6 A  
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RESIN TESTING 
NAS8-36298 
U.S. Polymeric O.E. 71108 

















Resin Solids ...................................... 1 
Specific Gravity .................................. 1 
Brookfield Viecoeity .............................. 1 
Gel Time .......................................... 1 
Atomic Abeorption ................................. 1 
Gee Chromatography ................................ 1 
TGA ............................................... 1 
DSC ............................................... 1 
HPLC .............................................. 1 
GPC ............................................... 1 
pH ................................................ 2 
Phenol Content .................................... 2 
Chang’s Index ..................................... 2 
RDS ............................................... 2 
NMR.... ........................................... 2 
CHARTS 
Gas Chromatography .................................. 6 A  - 6 B  
TGA ................................................. 7 A  - 7 8  
DSC .................................................. 8 A  - 8 B  
HPLC ................................................ 9 A  - 9 B  
GPC ................................................. 1 0 A  - 1 0 B  
RDS ................................................. 1 4 A  - 1 4 B  
NMR ................................................. 1JA - 1 5 B  
1. Resin Solids, X 
PTH-7C 




U.S. Polymeric O.E. 71108 






Lot# 4 AVERAGE 
C 25.C 1.167 
Lot# 4 AVERAGE 









3. Viscosity, Brookfield, cps. C 22.8.C 13,750 13,500 
PTH-14C Lot# 4 AVERAGE 13,625 
4. Gel Time, rninrecc 
PTH-478 
5. Atomic Absorption, ppm 
CTH-53B 
(Values are averegee of 
two determinations) 
6. Voletilee, Orre Chromatography 
CTH-55 
7. TGA, X Weight Lorrr at 5OO0C 
CTW-51 (AIR) 
~ 8. DSC, tcmpcreture 'C 
CTH-SOA 
' 9. HPLC 
CTH-49A 
1 10. GPC, Average molecular rt. 
I CTH-49A 
4tl5 4:05 
Lot# 4 AVERAGE 4:lO 
#4-1 14-2 LOT4 AVG 
Ne 91.0 100.0 95.5 
K 3.0 3.0 3.0 
Ce 12.5 14.5 13.5 
n9 4.0 3.5 3.8 
Li 0.0 0.0 0.0 
AVG. 110.5 121.0 115.8 
See Chert6 6A-6B 
42.8 42.5 
Lot# 4 AVERAGE 42.7 
See Chart 7A-7B 
186 188 
Lot# 4 AVERAGE 187 
See Chert 8A-8B 
See Chmrt 9A-9B 
1679 1577 
Lot# 4 AVERAGE 1628 
See Chart 10A-1OB 
&HITCO MATERIALS DIVISION 
' 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 5491101 TWX (910) 595.1130 FAX # (714) 5492858-5-2407 
P e g e  2 of 2 
11. pH, unite 
CTH-la 
12. Phenol Content, X 
CTX-SS Appendix 1 
USP-39A Resin Lot far NASA Loti 4 
13. Chang'e Index, ml. 
I CTX-SB i 
i 
I 






Lot# 4 AVERAGE 8.19 
12.03 12.93 
12.55 12.04 
AVG. 12.69 12.80 
Loti 4 AVERAGE 12.79 
24.9 24.6 
Loti 4 AVERAGE 24.8 
Hin. Vlec. -5 
14-1 140 106 
#4-2 143 106 
AVG. 145 106 
Sea Chart8 14A-14B 
See Charta 1SA-15B 
U. S. Polymeric 
H e m i d  M. Ouralshi,  Heneger 
Q u a l i t y  Asrurance Department 
i 
I I 
' I  I 
' I  
' I  
lI 
I I 
TYPICAL GAS CHROMATOGRAPH SET-UP 
O P G f l t O 1 - & , & &  D r t e  13. 
Co I umn De t c c  to r 
Lsng th Vo I tags 
Dia.  Scnsi 1.  
Rotameter 
t n l a t  ~ r y i j i  
Rate r l h i n  
f low Rates, i l h i n  
Hydrogen & A i  rz 
tcrvcnpe 
S p l i t  
,I i 
GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 



























NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES, 
_. ORIGINAL PAGE IS 
OF POOR QUALITY . d 
18 11.6.3 13890 .348 2 675 
32 21 .78  54611 1.378 2 18649 
33 21.30 178718 4.483 2 14799 
34 2 2 . 1 8  287538 5 . 2 8 7  2 143581 
TOTAL REEli= 3986373 
THRESHOLD= 1 
t L  
PUN T I M E :  3 B . 8 8  MINUTES 
nELAY TIHE: 0 . 8 8  
CHHN: 4 
5.83 3886 .077 4 153 
3265 - 0 8 2  2 326 
VEFTICHL SCALE FtiCTOR: 1 X  
T I M E :  12:34 
DATE . 12 .'I 6 / 8 6  
OPERATOR J G Z  
RUN T I M E :  38.88 MINUTES 
DELRY T I M E :  Q 68 
CHHN: 8 
3 1.68 76G25 1.933 2 13549 
4 1 . 8 0  191968 4.841 2 11360 
5 3.28 311880El 78.659 2 97574 
6 3.95 136688 3.447 J 16372 
32 21 75 54611 1.377 2 10649 
3s 21.98 1787113 4.587 2 14799 
34 22.18 207598 5.236 2 10581 
TOTAL FIRER= 3964976 
THRESHOLD= 1 
M X N  F I : .WIDTH= 15 
R N E f i  HE.JECT= 15880 
N T  6B
ORIGINAL PAGE IS 
OF POOR QUALITY 
I 
I FINAL FULL SCHLE MV.=1880.88 
VERTICAL SCALE FiiICTOR: 1 X  
RUPI T I M E :  30.89 PIINIJTES 
DELA'i' T I M E :  8 . 8 8  
CHHN: 8 
4 1 .65  139378 7 .694  2 1BBSS 
5 2.31.3 1343488 7 4 . 1 6 7  3 81323 
30 2 1 . 1 5  121448 6 .705 2 1BG2@ 
31 22 .@53 267118  1 1 . 4 3 4  2 18643 
TOTHL RREA= 1811328 
THRESHOLD= 1 
HREH REJECT= 178013 
M I N  Pt: .WIDTH= 15 
* 
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SCALE, O C / i n - e  
WEIGHT, m g A  
L U J r n  5 6  
Cmcel/secI /in- 
REFERENCE 
50 100 150 200 250 300 35 















[I) a u 
E 
~ ~~ 
PART NO. 990088 n 
I 
RUN NO-DATE ~ 2 3  0 ~1 !-AXIS 
OPERATOR~--L~L~J 2 ALE, OC/in- 
P OG. RATE, O C / m i n x  
SAMPLE: 




WEIGHT, m g 3 r c j  
REFERENCE -
0 50 . 100 150 200 250 300 3 E  
. ORIGINAL PAGE IS 
OF POOR QUALITY 
TEMPERATURE, OC CCHROfi 
~ G l N l L  PAGE IS 
or M O R  QUALITY 
.IC.******* G%RECS PERCENT REPORT ******** 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Sample Name: USP394,4-1,C=6.67 Operator I n i t i a l s :  J G Z  * 
* Date: 09-05-1986 12:02:14 Method:PHENOLIC DATh FILE: 6: PHEN029. FTS * 
* Interface: 4 Cycle#: 29 Channel#: 0 Vial#: N.A. * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* Instrument Type: BECKMAN HF'LC Column Type: MICROBONDAPAK C-18 * 
Solvent Description: THF/WATER, 2:l BY WEIGHT * 
Detector 0: 220NM/.SAU Detector 1: * 
Mise. Information: LENGTH=25 * 
............................................................................... 
Star t ing  Delay: 0.00 
I 
I *  S ta r t ing  Peak Width: 10 Threshold: -01 * 
* I *  I *  Operating Conditions: R.T., FLOWRhTE-3.5 ML/MIN 
Ending Retention Time: 10.00 
I: 
'Total Area: 174198 Area Reject: 1000 One sample per 1.000 sec. 
f 
I 9B 
-me******* AREA PERCENT REPORT ******+e* ' I  
-I: 
' E  
' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S a m p l e  Name: USP39A,4-2,C=4.96 O p e r a t o r  I n i t i a l s :  J G Z  * 
D a t e :  09-01-1986 15:58:03 Method:PHENOLIC DATA FILE: A:PHENOZl.PTS * 
* Interface: 4 C y c l e # :  21 C h a n n e l # :  0 V i a l # :  N.A. * 
I n s t r u m e n t  Type: BECKMAN HPLC C o l u m n  Type:  MICROEONDAPAK C-18 * 
Solvent D e s c r i p t i o n :  THF/WATER, 2: l  BY WEIGHT * 
O p e r a t i n g  C o n d i t i o n s :  R.T., FLOWRATE-1.5 ML/MIN * 
D e t e c t o r  0: 220NM/.SAU D e t e c t o r  1: * 
Mise. Information: LENGTH=25 * 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * S t a r t i n g  Peak Width: 10 T h r e s h o l d :  . O 1  
~' *  
t a r t i n g  D e l a y :  0.00 Ending R e t e n t i o n  T ime:  10.00 
R e t  Peak A r e a  B Peak Normal ized  A r e a /  6;. T i m e  A r e a  % L  Ht .  % Height 
2 1.80 81017 49.7413 2 4923 100.000 16.5 
3 1.9s 22173 13.6137 2 4605 27.369 4.8 I 4 2.05 59686 36.6450 2 5071 73.671 11.8 
................................................................ 
162876 A r e a  R e j e c t :  1000 O n e  sample per 1.000 sec. 
ORIGINAL PAGE 13 













































0 3  
I- 
d i  
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GPC CALI BRAT1 ON PLOT 
*** Cal ibrat ion Data *** 
Calibrat ion Name: 
Misc Information: 
- F i t  Type: 3 . .  Log M o l  W t  = CI + Bx + Cx"2 + Dx"3 
A= 2.533977 Bz 2.115815 C= -.5646124 D= 3. COC432E-02 
Coeff ic ient  o f  Det.ermination: 0 .9302  
































18 2.8 3.9 4.8 5.8 6.8 7.8 8.8 
Retention Tire or Volume 
Detector 0: 254NM/. 1 A U  Detector 1: * 
, Mi5c. Informlation:  CALIBRATIDN/GPC * 
- t i n g  Delay: 0.00 Ending R e t e n t i o n  T i m e :  10.00 
b r a t i o n  f i l e :  GPCPHEN 
? c u l m  Weight D i s t r i b u t i o n  A v e r a g e s  
? l i n e  TIMES: 3.85 to  10.00 MW: 22295 to 2 
:e55. -TIMES: 3.85 to  10.00 MW: 22295 to  2 





. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
x hrea 
3.2 
* Log no1 Ut  us. hreitz-Cumz 
no1 ut 5 I 3 2 1 0 






. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
mple  Name: USPS9A 4-2=2.68 O p e r a t o r  I n i t i a l s :  GBF * 
D a t e :  08-05-1986 16:46:38 Method: DATA FILE: A: GPC37. i'TS * 
terface:  5 Cycle#:  37 Channel#: 0 V i a l # :  N . A .  * 
a r t i n g  Peak Width: 60 T h r e s h o l d :  0 * 
n s t r u m e n t  Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL SOOA * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
2 1 7  . 
7.2524 
4789 
x Area Log Hol Ut us. Area;c-Curx cur x 
2.7 
Mol Wt 5 4 3 2 1 8 





























1 2  
4 I: 
1 -- -- 
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“I uop 
u s m r i c  FABRIC TESTING 
NAS8-36298 
U.S. POLYMERIC O.E. 71108 
WCA Fabric for NASA Lot# 4 (HITCO) 
la. Breaking Strength, lbe/in, WARP 
ASTH D1682 
#4-1S #4-1E LOT4 AVG 
PICK 52 28 40.8 
CENTER 66 28 47.0 
PLAIN 49 39 44.0 
AVG. 55.7 31.7 43.7 
lb. Breaking Strength, lbe/inch, FILL 
ASTH D1682 
PICK 33 11 22.0 
CENTER 25 11 le. 0 
PLAIN 29 - 8 $8.5 
AVG. 29.0 10.0 19.5 
2a. Carbon A6eay, X 
HDQAI 5560 
PICK 99.9 99.6 99-75 
CENTER ’ 98.0 99.7 99.25 
PLAIN 99.5 99.7 99.60 
AVO. 99.4 99.67 99.53 
2b. Hydrogen Aeeay, X 
HDQAI 5560 
PICK 0 01 e. 01 EST ,006 
CENTER e. 01 . 02 EST ,010 
PLAIN - e. 01 e. 01 EST .001 
AVG. EST 0004 EST ,007 EST -006 
2c. Nitrogen ..eeay, X 
HDQAI 5560 
PICK e l  -2 0 15 
CENTER -4 01 , 25 
PLAIN .s L 2 .35 
AVG. 0 33 -17 25 
3. Visual Inspection 
QCi-102 
See Charte 3 A  
4. Specific Gravity, Units 
PTH-84 
PICK 1.6075 10 6389 10 6232 
CENTER l o  6065 lo 6451 l o  6258 
PLAIN J.6183 1.6441 J.6312 
AVG. 1.611 1.643 1.627 
HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 549-1101 TWX (910) 59511%. FAX # (714) 549285652437 












WCA Fabric for NASA Lot# 4 (HITCO) 




AVG. 6.3 6.4 
6.3 6,4 
6. TGA, *C at 50% Weight Lo88 SET UP# 1 
CTH-51 (AIR) #4-1E 954 
See Chart 6A-6B 
7a. Atomic Abeorption, ppm 
CTW-S3B #4-1S #4-1E 
Ne 10 9 
K 0 0 
Ce 6 5 
xg 3 2 
0 Li - 0
AVO. 19 16 
-
7b. Moisture Content, X 
CTW-53B 







SET UP# 2 




5 .5  
2.5 - 0.0 
17.5 
.007 
.010 . 010 . 010 
8 m .  Filament diameter, microns, WARP 
S.E.M. (DimmetQr6 are rn average of 10 measurements) 
AVERAGE 10.46 10.12 10.29 
Minimum 9.50 9.10 9.10 
Weximum 12- 00 11.00 12.00 
Std. Dev 0.90 0.54 0.75 
8b. Filament diameter, microne, FILL 




Std. Dev 0.64 
9a. Thread Count, per inch, WARP 
PTH-SA 
#4-1S #4-1E COT4 AVG 
29 29 29 
29 29 29 
29 29 29 
29 29 29 
29 29 29 
AVG. 29. 0 29.0 29.0 
Page 3 of 3 
WCA Fabric for N A S A  Lot# 4 (HITCO) 
9b. Thread Count, 
PTH-SA 
10a. Areal Weight 
PTH-3A 
10b. Volatile8 e6 
PTH-3A 







AVG. 22.0 22.0 
m s  received, grn/4x4 
2.453 2.614 
RIGHT 2.463 2.608 
AVG. 2.441 2.602 
LEFT 
CENTER 2.408 2. sa5 
received, X 
LEFT .49 . s O  
CENTER -42 .46 
RIGHT .IJ .54 
















10c. Weight change on Acetone waeh, X 
I PTH-3A 
LEFT .OO -. 08 -. 04 
CENTER -. 08 -. 16 -. 12 
.04  .06 
AVG. .OO -. 06 -. 03 RIGHT -.08 
U. S. Polymerlc 
Hamld H. Ouralehi, Manager 
Quality A88uranC@ Department 
. .  
I. 
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FM 50643 NASA LOT# 4 U.S.P. LOT# D09315 (HITCO) 
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us-ric - Page 1 of 4 
PREPREG TESTING 
NAS8-36290 
U. S. POLYHERIC 0. E. 71108 
la. Rcein Content, Soxhlet, X 
CTH-6D 
lb. Filler Content, Soxhlet, X 
CTH-6D 
IC. Cloth Content, Soxhlet, X 
CTH-6D 
2. Volatile Content, X 
PTH-17B 
3. Flov, X 
PTH-19G 
4. Resin Content, D r y  basis, X 
PTH-l6F, Type I1 
5. Tack, lbe 
PTH-80 






AVG. 33.5 33.3 
NASA LOTI 4 AVERAGE 33.4 
14.2 14. 1 
14.1 14.0 
u d k  - 14.3 
AVG. 14.2 14.1 
NASA LOTI 4 AVERAGE 14.2 
52.3 52.7 
52.8 53.1 
51. 7 52.0 
AVG. 52.3 52.6 
NASA LOTI 4 AVERAGE 52.4 
3.1 3.0 
3.1 3.1 a 
AVG. 3.1 3.2 
NASA LOTI 4 AVERAGE 3.1 
8.0 12.5 
9. s 10.5 
13. S 9 A  -
12.2 
NASA LOTI 4 AVERAGE 10.6 
AVG. 9.1 
33.7 3s. 1 
32.8 3s. 4 
33.9 34. s 
AVG. 33.3 35.0 
NASA LOTI 4 AVERAGE 34.2 
30 30 
NASA LOTI 4 AVERAGE 30 
69 75 
NASA LOTI 4 AVERAGE 72 
HITCO MATERIALS DIVISION 
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 (714) 5491101 TWX (910) 595-1130 FAX # (714) 549285652437 















FH 50643 NASA LOT# 4 U.S.P. LOT# D09315 (HITCO) 
7e. Atomic Abeorption, ppm ROLLIl-S ROLLIL-E LOTY4 AVG. 
CTH-53B Ne 24 26 25 
K 1 2 2 
Ca 10 10 10 
ns 2 2 2 
0 Li 7 0
TOTAL 37 40 39 
-0 -
7b. Moisture Content, X 
CTH-53B 
7c. Aeh Content, X 
CTH-53B 
8. TGA, X Weight Loee at 500.C 
CTH-51 (Nitrogen) 




NASA LOT# 4 AVERAGE 2.28 
.03 . 09 
NASA LOTI 4 AVERAGE .06 
10.5 10.9 
NASA LOT# 4 AVERAGE 10.7 
See Chart 8A-8B 
ROLLll-S ROLLtl-E LOTY4 AVG. 
Firet Temp 184 185 185 
See Chart 9A-9B 
10. Infrared (IRZB) Baeellne .82 .77 -80 
CTH-21C 
See Chert 10A-10B 
11. Environmental Hletory Date manufactured: 30 June 1986 
Peck8ged in: MIL-B-131 C l a m  I 
bag supported in 
cardboard carton 
Date Prhippedt 14 July 1986 i n  
40.F truck 
12. Specific Gravity, Cured, Unite ROLLIL-S ROLLIL-E 
ASTH D792 1.427 1.425 
1.429 1.424 
1.429 1.424 
AVG. 1.420 1.424 
NASA LOTI 4 AVERAGE 1.426 
21.08 




AVG. 20.40 20.62 
138. Tenelle Strength, kel, WARP 20.91 





' I  
' I  ' 
' I  
' I  
I 
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FX 50645 N A S A  LOT# 4 U.S.P. LOT# D09315 (HITCO) 
13b. Tenelle Hodulue, aei, WARP 
FTHS 406-1011 
13c. Tensile Elongation, X ,  WARP 
FTHS 406-1011 
14a. Flexural Strength, kei, WARP 
FTXS 406-1031 
14b. Flexural Hodulue, ael, WARP 
FTHS 406-1031 
15r. Conpreeeive Strength, k e i ,  WARP 
FTXS 406-1021 






2.13 2.03 - 1.84 - 1.96 
AVG. 2.09 1.97 
NASA LOT# 4 AVERAGE 2.03 
1.43 1.22 
1. 18 1.32 
1.17 1.29 
I. 38 1.38 
1.28 f .  27 
AVG. 1.29 1.30 







AVG. 27.24 29.94 






AVG. 2.00 2.26 






AVG. 15.03 19.03 






AVG. 2.06 2.04 
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FH 50643 N A S A  LOT# 4 U.S.P. LOT# D09315 (HITCO) 
16. Double Shear Strength, k r i  
FTHS 406-1041A 
17. Barco Hardneee, ,.lite 
ASTH D-2583 
(Average of 10 determinatione) 
18. Reeidual Volatilee, X 
PTH-98 
19. Reein Content, Pyrolyeie, X 
CTH-14B 
20. Acetone Extraction, X 
CTH-18A 
21a. CTE, in/in -F with PLY 
PTM-61B 







2 .5s  2.63 
AVG. 2.49 2.70 
NASA LOT# 4 AVERAGE 2.59 
57.2 62.0 
NASA LOTI 4 AVERAGE 59.6 
I. 44 1.39 
1.48 1.44 
1.52 - I. 49 
AVG. 1.48 1.44 





AVG. 32.58 32.18 




AVG. 4.75 5.72 
NASA LOT# 4 AVERAGE 5.24 
1.54 3.29 
3.80 2.69 
AVG. 2.67 2.99 
N A S A  LOT# 4 AVERAGE 2.83 
3.20 3.01 
AVG. 2.52 3.06 
NASA LOT# 4 AVERAGE 2.79 
- 1.84 3.10 
See Chart 2tA-21B 
U. S. Polymeric 
Harnid M. Quraiehi, Hanager 
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